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PROBLEM TO BE SOLVED: To provide a semiconductor device wherein a 
plurality of semiconductor chips are formed on a substrate for sure 
insulation. 

SOLUTION: In the semiconductor device, a first semiconductor chip 1 and a 
second semiconductor chip 2 are formed on the substrate 7, and electrode 
terminals 21 formed on the semiconductor chips 1 and 2, respectively, are 
electrically connected with the substrate 7 through first bonding wires 3 and 
second bonding wires 4. An insulating layer 5 is formed between the second 
bonding wires 4 and the first semiconductor chip 1 . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by. the use of this translation.. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode terminal which the laminating of two or more semiconductor chips is carried out 
on the substrate, and is prepared in each of a semiconductor chip is a semiconductor device which is a 
semiconductor device electrically connected to the substrate by the bonding wire, and is characterized 
by forming the insulating layer between the semiconductor chips by which the laminating is carried out 
to this bonding wire and bonding wire side of the semiconductor chip to which this bonding wire is 
connected. 

[Claim 2] The semiconductor device according to claim 1 characterized by the above-mentioned 
insulating layer being polyimide system resin. 

[Claim 3] The above-mentioned insulating layer thickness is a semiconductor device according to claim 
1 or 2 characterized by being within the limits of 15 micrometers or more 30 micrometers or less. 
[Claim 4] It is the semiconductor device according to claim 1, 2, or 3 which the bump is formed in the 
above-mentioned electrode terminal, and is characterized by connecting the above-mentioned bonding 
wire using the reverse wire-bonding method. 

[Claim 5] A semiconductor device given in any 1 term of claims 1-4 characterized by forming the 
external terminal in the field where the semiconductor chip and the above-mentioned bonding wire of 
the above-mentioned plurality by which the laminating was carried out to the above-mentioned 
substrate are closed with closure resin, and the laminating of two or more above-mentioned 
semiconductor chips of the above-mentioned substrate was carried out, and the field of an opposite 
hand. 

[Claim 6] A semiconductor device given in any 1 term of claims 1-5 characterized by forming the glue 
line between [ above-mentioned / two or more ] semiconductor chips. 

[Claim 7] The above-mentioned glue line is a semiconductor device according to claim 6 characterized 
by being formed between the above-mentioned insulating layer and the above-mentioned semiconductor 
chip by the side of the above-mentioned substrate. 

[Claim 8] The above-mentioned glue line is a semiconductor device according to claim 6 or 7 
characterized by being epoxy system resin. 

[Claim 9] The thickness of the above-mentioned glue line is a semiconductor device according to claim 
6, 7, or 8 characterized by this bonding wire of the above-mentioned bonding wire being larger than the 
height from the field of the above-mentioned semiconductor chip connected through the above- 
mentioned electrode terminal. 

[Claim 10] A semiconductor device given in any 1 term of claims 1-9 characterized by forming the 
insulating resin layer in the field except this electrode terminal of the field in which the above- 
mentioned electrode terminal of the above-mentioned semiconductor chip is prepared. 
[Claim 1 1] It is the manufacture approach of a semiconductor device given in any 1 term of claims 1-10. 
The sheet attachment process of sticking on the wafer before a semiconductor chip is divided the sheet 
which consists of an insulating layer and a glue line so that the insulating-layer side of this sheet may 
touch this wafer, By the division process which divides into a semiconductor chip the wafer with which 
the above-mentioned sheet was stuck by dicing, and the above-mentioned glue line The manufacture 
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approach of the semiconductor device characterized by including the adhesion process which pastes up 
the semiconductor chip with which this glue line was stuck on the semiconductor chip connected to the 

substrate and the. electric -target, by^the bonding wire. . ■ s ... . 

[Claim 12] The insulating-layer attachment process of sticking on the wafer before a semiconductor 
chip is divided the insulating-layer sheet which is the manufacture approach of the semiconductor 
device a publication and becomes any 1 term of claims 1-10 from an insulating layer, The glue line 
attachment process of sticking the glue line sheet which consists of a glue line after the above- 
mentioned insulating-layer attachment process on the field where it was stuck on the above-mentioned 
insulating-layer sheet of the above-mentioned wafer, By the division process which divides into a 
semiconductor chip the wafer with which the above-mentioned insulating-layer sheet and the glue line 
sheet were stuck by dicing, and the above-mentioned glue line The manufacture approach of the 
semiconductor device characterized by including the adhesion process which pastes up the 
semiconductor chip with which this glue line was stuck on the semiconductor chip connected to the 
substrate and the electric target by the bonding wire. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which carries out the 
laminating of two or more semiconductor chips, and carries them especially in a single package, and its 
manufacture approach about a semiconductor device. 
[0002] 

[Description of the Prior Art] Miniaturization of a semiconductor device and high performance-ization 
are attained by carrying two or more semiconductor chips (semiconductor device) in a single package in 
recent years. For example, added value is given to the memory carried in a pocket device etc., or it aims 
at increasing memory space, and there is a package which carries out the laminating of two or more 

semiconductor .chips, and carries them. — — ----- • - -t 

[0003] Although a semiconductor device is constituted including a semiconductor chip and a substrate, 
the wire-bonding method which connects using a bonding wire as a method which connects both 
electrically is used widely. 

[0004] In using the wire-bonding method for connection between a semiconductor chip and a substrate, 
in case it carries out the laminating of the semiconductor chip, it is necessary to make it not harm the 
part to which wire bonding of the semiconductor chip already carried on the substrate was carried out. 
When the chip size of the semiconductor chip by which a laminating is carried out is smaller than the 
chip size of the semiconductor chip carried on the above-mentioned substrate, the part by which wire 
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bonding was carried out [ above-mentioned ] is not harmed, but since the above-mentioned part by 
which wire bonding was carried out laps with the semiconductor chip by which a laminating is carried out 

when both chip size is comparable, there is a problem of being especially easy to be. spoiled. 

[0005] In order to solve the above-mentioned problem, the semiconductor device (refer to JP,6- 
244360,A) of the structure that the semiconductor device (refer to USP No. 5,291,061 official report) 
with which about 200 micrometers (0.008 inches) spacer was enclosed, and the periphery section were 
formed to the center section at thin meat between the semiconductor chips by which a laminating is 
carried out and of having a level difference, the semiconductor device (refer to JP,10-27880,A) which a 
glue line is made to intervene between semiconductor chips, and comes to carry out a laminating are 
proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the problem shown below, respectively arises in the 
above-mentioned conventional semiconductor device. 

[0007] The spacer which has sufficient thickness needs to be used for the semiconductor device of the 
structure where the spacer was enclosed between the above-mentioned semiconductor chips by which 
a laminating is carried out in order to prevent contact to the bonding wire connected to the 
semiconductor chip carried in the substrate, and the semiconductor chip by which a laminating is carried 
out on it. For this reason, there is a problem of being unsuitable in thin shape-ization of a package. 
[0008] That is, as shown in drawing 13 , in order to prevent contact to the 2nd bonding wire 4 and the 
1st semiconductor chip 1 which connect the 2nd semiconductor chip 2 and a substrate 7, it is 
necessary to make a spacer 14 into sufficient thickness. When the thickness of a spacer 14 is 
comparable as the height from the 2nd semiconductor chip 2 to the highest part of the 2nd bonding wire 
4, as shown in drawing 1 4 , when the 2nd bonding wire 4 and the 1st semiconductor chip 1 contact, the 
problem that both insulation becomes imperfection is invited. 

[0009] Moreover, as the 1st semiconductor chip 1 is shown in drawing 13 , it is overhanging, namely, the 
1st semiconductor chip 1 has projected rather than the spacer 14. For this reason, in the 1st 
semiconductor chip 1 , it is easy to produce an oscillation. Here, in the wire-bonding method which 
connects a semiconductor chip and a substrate electrically, although two connection is made in order to 
connect the ends of a bonding wire, next connection is made by supersonic vibration. As mentioned 
above, since it is easy to produce an oscillation, the 1st semiconductor chip 1 is difficult for connecting 
the 1st semiconductor chip 1 side of the 1st bonding wire 3 by supersonic vibration. For this reason, in 
the wire-bonding method, after connecting the 1st semiconductor chip 1 side of the 1st bonding wire 3, 
it is necessary to connect a substrate 7 side. 

[0010] That is, as a wire-bonding method to the 1st semiconductor chip 1 carried on the spacer 14, only 
the forward wire-bonding method is employable. Therefore, as compared with the case where the 
reverse wire-bonding method is adopted, it is necessary to arrange more the wire-bonding terminal by 
the side of a substrate 7 outside. For this reason, making a package small invites the problem of being 
difficult. In addition, the forward wire-bonding method means the approach of connecting a bonding wire 
and a substrate, after connecting a semiconductor chip and a bonding wire, and the approach of 
connecting in order of the reverse is called reverse wire-bonding method. 

[0011] In the case of the semiconductor device of the structure that the periphery section of the 
semiconductor chip shown in drawing 15 was formed in thin meat to the center section and of having a 
level difference, in order to form the above-mentioned level difference as compared with the 
conventional process in addition to the process which cuts a semiconductor chip, the cut process which 
cuts a semi-conductor wafer is required. Moreover, in the cut process concerned, it is necessary to 
protect the side in which the component of an opposite hand, i.e., a semiconductor chip, is formed with 
the side to which this cut is performed. For this reason, the problem that a manufacturing cost 
increases is invited. 

[0012] Moreover, processing for an insulation is not performed to the part into which the above- 
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mentioned semiconductor device has the level difference of the 9th semiconductor chip 51. For this 
reason, in thin-shape-izing a package, as shown in drawing 16 , it invites the problem which the 2nd 
bonding wire 4 and the,9th semiconductor chip 51 contact, and.becomes .inadequate [ both insulation ,]. 
Moreover, in making the 9th semiconductor chip 51 thin, since the part which has a level difference also 
becomes thin and reinforcement falls, it also invites the problem of becoming easy to generate a chip 
crack etc. 

[0013] Only the forward wire-bonding method is employable like the structure where the spacer was 
enclosed between the semiconductor chips by which a laminating is carried out as a wire-bonding 
method which connects the semiconductor chip and substrate of the structure of having the above- 
mentioned level difference. When using the forward wire-bonding method, the height from the 
semiconductor chip to which this bonding wire of a bonding wire was connected cannot be made low. 
For this reason, in multilayering and carrying a semiconductor chip, it invites the problem that it 
becomes difficult to thin-shape-ize a semiconductor device. 

[0014] Moreover, since only the forward wire-bonding method is employable as mentioned above, 
compared with the case where the reverse wire-bonding method is adopted, it is necessary to arrange 
more the wire-bonding terminal by the side of a substrate 7 outside. For this reason, making a package 
small also invites the problem of being difficult. 

[0015] In the case of the structure which a glue line is made to intervene between [ which is shown in 
drawing 17 ] semiconductor chips, and comes to carry out a laminating, it is difficult to control the 
thickness and the field of the glue line 6 which pastes up the 1st semiconductor chip 1 and the 2nd 
semiconductor chip 2. for this reason, the adhesives which constitute a glue line 6 — oozing out 
(bleeding) — etc. — problems, like an inclination arises are invited to contamination of the substrate 7 
to twist, and the 1st semiconductor chip 1 by which the laminating was carried out. 

[0016] Since the inclination of the variation in the height of a semiconductor device, the variation of the 
height from a substrate to the front face of the semiconductor chip of the maximum upper layer, and 
the semiconductor chip of the maximum upper layer etc. becomes large when multilayering a 
semiconductor chip especially, the problem that the stable production becomes difficult is invited, that is, 
when the number of laminatings is two pieces, even if above-mentioned variation and an above- 
mentioned inclination do not pose a big problem, since [ which the number of the semiconductor chips 
by which a laminating is carried out increases with three pieces and four pieces ] it is alike, and it 
follows and the variation and the inclination of the above-mentioned height become large, they invite the 
problem that the production by which the semiconductor device was stabilized becomes difficult. 
[0017] Moreover, in thin-shape-izing the package of a semiconductor device, as shown in drawing 18 , it 
also invites the problem that both insulation becomes imperfection, by contact to the 2nd bonding wire 4 
and the 1st semiconductor chip 1. 

[0018] It was not made in order that this invention might solve the above-mentioned problem, and the 
object is in offering the semiconductor device which can concern and carry out a laminating to the chip 
size of a semiconductor chip and with which insulation was secured, and its manufacture approach. 
[0019] 

[Means for Solving the Problem] In the condition of having.stuck the two-layer resin layer which 
becomes a semi-conductor, wafer from an insulating layer and a glue-line as a -problem-solving means for 
solving the above-mentioned technical problem, the approach of carrying out the laminating of the 
semiconductor chip (it having started) divided by dicing is used for this invention. Thereby, a dimension 
is small and the semiconductor device with which insulation was secured can be manufactured with 
sufficient productivity. Moreover, in case the above-mentioned semiconductor device carries out the 
laminating of the semiconductor chip, it does not need to avoid the bonding wire section. For this reason, 
it becomes possible not to be concerned with that chip size but to carry out the laminating of the 
semiconductor chip. 

[0020] In order that the semiconductor device of this invention may solve the above-mentioned 
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technical problem, the electrode terminal which the laminating of two or more semiconductor chips is 
carried out on the substrate, and is prepared in each of a semiconductor chip is a semiconductor device 

.electrically. connected to the substrate by the bonding wire, and it is characterized by forming. the, 

insulating layer between the semiconductor chips by which the laminating is carried out to this bonding 
wire and bonding wire side of the semiconductor chip to which this bonding wire is connected. 
[0021] The above-mentioned configuration can protect that a bonding wire and a semiconductor chip 
contact. For this reason, the insulation of the semiconductor device which comes to carry out the 
laminating of two or more semiconductor chips is securable. 

[0022] The semiconductor chip with which the laminating of two or more semiconductor chips is carried 
out on a substrate in the semiconductor device by which the laminating was carried out is connected to 
the substrate and the electric target by the bonding wire through the electrode terminal prepared in 
each semiconductor chip. Here, in order to secure the insulation of a semiconductor device, it is 
required to prevent contact to a bonding wire and a semiconductor chip. In order to thin-shape-ize a 
semiconductor device especially, it is necessary to make distance between semiconductor chips small, 
but since the distance of a bonding wire and a semiconductor chip becomes small in this case, there is a 
possibility that both may become easy to contact and insulation may become inadequate. 
[0023] Then, it can prevent that both contact by forming an insulating layer between the semiconductor 
chips by which the laminating is carried out to this bonding wire and bonding wire side of the 
semiconductor chip to which this bonding wire is connected. That is, contact to a bonding wire and the 
semiconductor chip which adjoins the semiconductor chip to which this bonding wire is connected can 
be prevented by forming the insulating layer between the electrode terminal to which the bonding wire 
on a semiconductor chip was connected, and the semiconductor chip which adjoins this semiconductor 
chip. 

[0024] Thereby, the insulation of the semiconductor device which comes to carry out the laminating of 
two or more semiconductor chips is securable. For example, since an insulating layer can protect 
contact to a semiconductor chip and a bonding wire when a semiconductor device is thin-shape-ized by 
making distance between semiconductor chips small, the insulation of a semiconductor device is 
securable. 

[0025] Thus, two or more semiconductor chips can prevent on a substrate that the insulation of a 
bonding wire and a semiconductor chip becomes inadequate in the semiconductor device by which the 
laminating was carried out. That is, since both contact is prevented by a bonding wire, a semiconductor 
chip, and the insulating layer formed in between, the insulation of a semiconductor device is securable. 
[0026] Therefore, since the insulation of the semiconductor device with which the laminating of two or 
more semiconductor chips was carried out on the substrate is securable, it thin-shape-izes, and when 
the dimension is made small, it becomes possible to offer the reliable semiconductor device with which 
insulation was secured. 

[0027] As for the semiconductor device of this invention, it is desirable that the above-mentioned 
insulating layer is polyimide system resin. As polyimide system resin, it excels in thermal resistance and 
it is desirable to choose and use an ingredient with little hot plastic deformation. An insulating layer with 
little hot plastic deformation can be formed by using what is excellent in thermal resistance as polyimide 
system resin. Therefore* the insulation of the semiconductor device under a high temperature service - 
can be made more reliable by forming an insulating layer with polyimide resin. 

[0028] As for the above-mentioned insulating layer thickness of the semiconductor device of this 
invention, it is desirable that it is within the limits of 15 micrometers or more 30 micrometers or less. By 
making the above-mentioned insulating layer thickness into within the limits of the above, the 
semiconductor device which comes to carry out the laminating of the semiconductor chip can be thin- 
shape-ized, securing insulation. 

[0029] The bump is formed in the above-mentioned electrode terminal of the semiconductor device of 
this invention, and, as for the above-mentioned bonding wire, connecting using the reverse wire-bonding 
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method is desirable. 

[0030] By the above-mentioned configuration, distance between semiconductor chips by which a 
. laminating is carried out can be .made small. That is, .the reverse wire-bonding methodxan be . used as an 
approach of connecting this electrode terminal and the above-mentioned substrate to the above- 
mentioned electrode terminal by the bonding wire by forming a bump. For this reason, distance between 
the above-mentioned semiconductor chips can be made small. 

[0031] That is, this bonding wire of the bonding wire at the time of using the forward wire-bonding 
method as an approach of making the above-mentioned connection can make the above-mentioned 
bump's height smaller than the height from the field of the semiconductor chip connected through the 
above-mentioned electrode terminal. And a bonding wire can be more certainly connected by using the 
reverse wire-bonding method. 

[0032] Therefore, since distance between semiconductor chips by which a laminating is carried out can 
be made small, it becomes possible to thin-shape-ize easily the semiconductor device which comes to 
carry out the laminating of two or more semiconductor chips. Moreover, since a bonding wire can be 
connected more certainly, a more reliable semiconductor device can be offered. In addition, the reverse 
wire-bonding method means the approach of connecting a semiconductor chip and a bonding wire, after 
connecting a bonding wire and a substrate, and the approach of connecting in order of the reverse is 
called forward wire-bonding method. 

[0033] As for the semiconductor device of this invention, it is desirable that the external terminal is 
formed in the field where the semiconductor chip and the above-mentioned bonding wire of the above- 
mentioned plurality by which the laminating was carried out to the above-mentioned substrate are 
closed with closure resin, and the laminating of two or more above-mentioned semiconductor chips of 
the above-mentioned substrate was carried out, and the field of an opposite hand. This becomes 
possible to protect a semiconductor chip and a bonding wire with closure resin. Moreover, a 
semiconductor device and the exterior are electrically connectable easily with an external terminal. 
[0034] As for the semiconductor device of this invention, it is desirable that the glue line is formed 
between [ above-mentioned / two or more ] semiconductor chips. By pasting up two or more above- 
mentioned semiconductor chips using the above-mentioned glue line, the laminating of the 
semiconductor chip can be carried out easily. 

[0035] As for the above-mentioned glue line of the semiconductor device of this invention, it is desirable 
to be formed between the above-mentioned insulating layer and the above-mentioned semiconductor 
chip by the side of the above-mentioned substrate. The above-mentioned configuration enables it to 
protect the above-mentioned bonding wire between the above-mentioned insulating layer and the 
above-mentioned semiconductor chip by the side of the above-mentioned substrate by the above- 
mentioned glue line. 

[0036] As for the above-mentioned glue line of the semiconductor device of this invention, it is desirable 
that it is epoxy system resin. Epoxy system resin is fused into a liquid from a solid-state by heating, 
since it is the thermosetting resin which carries out postcure, after it pastes up a semiconductor chip, 
can be hardened, and can protect the above-mentioned bonding wire. 

[0037] As for the thickness of the above-mentioned glue line of the semiconductor device of this 
invention, it Js desirable that this bonding wire of the above-mentioned bonding^-wire-is larger than the 
height from the field of the above-mentioned semiconductor chip connected through the above- 
mentioned electrode terminal. It can prevent the semiconductor chip which adjoins by this the 
semiconductor chip to which the above-mentioned bonding wire and this bonding wire were connected 
contacting. Therefore, it can prevent certainly that the above-mentioned bonding wire is damaged by 
contact to the semiconductor chip which adjoins each other the account of a top. 

[0038] It is desirable that the insulating resin layer is formed in the field except this electrode terminal 
of the field in which the electrode terminal of the above-mentioned semiconductor chip of the 
semiconductor device of this invention is prepared. Thereby, contact to the above-mentioned bonding 
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wire and the above-mentioned semiconductor chip to which this bonding wire is connected through the 
above-mentioned electrode terminal can be prevented. That is, since the field in which the electrode 
terminal of the above-mentioned semiconductor, chip is. prepared, is covered.with the insulating resin .. 
layer except for the electrode terminal, it can prevent that the above-mentioned bonding wire and the 
above-mentioned semiconductor chip contact. 

[0039] The sheet attachment process of sticking on the wafer before a semiconductor chip is divided 
the sheet with which the semiconductor device of this invention consists of an insulating layer and a 
glue line so that the insulating-layer side of this sheet may touch this wafer, By the division process 
which divides into a semiconductor chip the wafer with which the above-mentioned sheet was stuck by 
dicing, and the above-mentioned glue line It can manufacture by the approach including the adhesion 
process which pastes up the semiconductor chip with which this glue line was stuck on the 
semiconductor chip connected to the substrate and the electric target by the bonding wire. 
[0040] Moreover, the sheet attachment process of sticking on the wafer before a semiconductor chip is 
divided the sheet with which the semiconductor device of this invention consists of an insulating layer 
and a glue line so that the insulatingHayer side of this sheet may touch this wafer, By the division 
process which divides into a semiconductor chip the wafer with which the above-mentioned sheet was 
stuck by dicing, and the above-mentioned glue line It can manufacture by the approach including the 
adhesion process which pastes up the semiconductor chip with which this glue line was stuck on the 
semiconductor chip connected to the substrate and the electric target by the bonding wire. 
[0041] The above-mentioned approach enables it to manufacture the semiconductor device of this 
invention easily and certainly. That is, in the division process divided into a semiconductor chip, an 
insulating layer and a glue line can be started to a semiconductor chip and coincidence. That is, these 
can be started at a time. For this reason, it becomes possible to form the insulating layer and glue line 
of the same size as the chip size of a semiconductor chip. 

[0042] Therefore, it becomes possible to perform very easily control of the adhesion field of a glue line, 
the amount of adhesion, and thickness, and the semiconductor device of this invention can be 
manufactured easily and certainly. In addition, in this invention, a "chip size" means the length of the 
field facing the substrate of a semiconductor chip, or other semiconductor chips, and horizontal 
appearance size. 
[0043] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 R> 1 thru/or drawing 1 2 . In addition, thereby, this invention is not limited 
at all. 

[0044] Drawing 1 - drawing 4 are the explanatory views showing the configuration of the semiconductor 
device of the gestalt of this operation. 

[0045] The semiconductor device which comes to carry out the laminating of the two semiconductor 
chips is shown in drawing 1 . As shown in this drawing, the semiconductor device of the gestalt of this 
operation is equipped with the 1st semiconductor chip 1, the 2nd semiconductor chip 2, the 1st bonding 
wire 3, the 2nd bonding wire 4, an insulating layer 5, a glue line 6, a substrate 7, the adhesives layer 8, 
and an electrode terminal 21, and becomes. In addition, in the gestalt of this operation, in not 
distinguishing the semiconductor chip by which the laminating is carried out on the substrate- 7, suppose 
that it only expresses a semiconductor chip. 

[0046] On the substrate 7 which constitutes the semiconductor device of the gestalt of this operation, 
the 2nd semiconductor chip 2 has pasted up through the adhesives layer 8, and the 1st semiconductor 
chip 1 has pasted the substrate 7 of the 2nd semiconductor chip 2, and the field of an opposite hand 
through the insulating layer 5 by the glue line 6. The 1st bonding wire 3 connects electrically the 
electrode terminal 21 and substrate 7 of the 1st semiconductor chip 1, and the 2nd bonding wire 4 
connects electrically the electrode terminal 21 and substrate 7 of the 2nd semiconductor chip 2. In 
addition, the electrode terminal 21 is formed in the field of an opposite hand in the substrate 7 of the 



-8- 



1st semiconductor chip 1 and the 2nd semiconductor chip 2. 

[0047] Especially the class of semiconductor chip which constitutes the semiconductor device of the 
gestalt of. this operation is not limited, but can, use. the- .thing ol arbitration.. As two or more „ .j. .. 
semiconductor chips, although the combination of the thing with the same appearance and the electrode 
terminal prepared in the semiconductor chip when a laminating was carried out lap with other 
semiconductor chips by which a laminating is carried out to this semiconductor chip, combination can be 
used suitably, for example. The semiconductor device constituted by carrying out the laminating of the 
semiconductor chip of the same appearance to drawing 1 - drawing 4 is shown. 

[0048] A semiconductor device with the thickness of a glue line 6 smaller than height B from the field in 
which the electrode terminal 21 of the 2nd semiconductor chip 2 of the 2nd bonding wire 4 is formed is 
shown in drawing 2 . As shown in this drawing, the semiconductor device of the gestalt of this operation 
can prevent both contact by the insulating layer 5 which intervenes between the 1st semiconductor chip 
1 and the 2nd bonding wire 4. That is, the insulation of a semiconductor device is securable with an 
insulating layer 5. 

[0049] The semiconductor device with which the laminating of the four semiconductor chips is carried 
out, and they are carried is shown in drawing 3 . As shown in this drawing, the laminating of the 2nd 
semiconductor chip 2, the 1st semiconductor chip 1, the 3rd semiconductor chip 18, and the 4th 
semiconductor chip 20 is carried out to this semiconductor device from the substrate 7 side at order, 
and the insulating layer 5 and the glue line 6 intervene between these semiconductor chips. Thus, while 
pasting up each semiconductor chip by the glue line 6 when the laminating of many semiconductor chips 
is carried out, and an insulating layer 5 and a glue line 6 intervene between semiconductor chips, it can 
prevent a bonding wire and a semiconductor chip contacting by the insulating layer 5. 
[0050] In order to thin-shape-ize the semiconductor device which comes to carry out the laminating of 
the semiconductor chip, it is effective to make thin thickness of the glue line 6 which pastes up a 
semiconductor chip, but when the insulating layer 5 is not formed between semiconductor chips, the 
thickness of a glue line 6 will follow on becoming thin, a bonding wire and a semiconductor chip will 
contact, and there is a possibility that the insulation of a semiconductor device may no longer be 
secured. 

[0051] However, by the insulating layer 5 which intervenes between semiconductor chips, since the 
semiconductor device of the gestalt of this operation can prevent a bonding wire and a semiconductor 
chip contacting, when the thickness of a glue line 6 becomes thin, it can secure insulation. 
[0052] That is, it can thin-shape-ize, securing the insulation of the semiconductor device which comes 
to carry out the laminating of many semiconductor chips. In addition, in the semiconductor device shown 
in drawing 3 , although the number of the semiconductor chips by which a laminating is carried out was 
made into four pieces, the number of semiconductor chips is not limited to this, and can be made into 
the number of arbitration. 

[0053] The semiconductor device (it omits Chip Size Package and Following CSP) closed by drawing 4 
with closure resin is shown. As shown in this drawing, with the field where the semiconductor device of 
the gestalt of this operation is closed with closure resin 15, and the semiconductor chip of a substrate 7 
was mounted, the terminal 16 for external connection for connecting a substrate 7 and the exterior 

s — electrically (external terminal) Jsformed-in the field r of an opposite hand* As the : above-mentioned-. 

closure resin 15, thermosetting resin can be used and, specifically, an epoxy resin, silicone resin, etc. 
can be used suitably. 

[0054] How to manufacture the semiconductor device of this invention is explained using drawing 5 - 
drawing 7 . 

[0055] First, how to form an insulating layer and a glue line in the rear face of a semiconductor chip is 
explained. In addition, suppose that the field in which a front face and an electrode terminal are not 
formed in the field in which the electrode terminal of a semiconductor chip is formed is expressed as a 
rear face in the gestalt of this operation. 



[0056] Formation of an insulating layer and a glue line is performed in the condition of the wafer before 
forming various kinds of components and becoming a semiconductor chip. In addition, the rear face may 

be ground, in the condition of a wafer.. Since thickness of a wafer can be .-made. thin. by thisbefore. 

forming an insulating layer and a glue line, it becomes possible to miniaturize in a semiconductor chip 
pan. 

[0057] As an approach of forming an insulating layer and a glue line in the rear face of a wafer, as shown 
in drawing 5 , the method of using the roller 10 for pasting for the rear face of a wafer 9, and sticking on 
it the sheet 22 of the two-layer structure which consists of an insulating layer 5 and a glue line 6 is 
mentioned. In addition, a sheet 22 is stuck on it as an insulating layer 5 touches the rear face of a wafer 
9. 

[0058] In this drawing, although the sheet 22 which consists of an insulating layer 5 and a glue line 6 was 
used, each of the sheet-like insulating layer 5 and a glue line 6 may be stuck similarly. That is, after 
sticking the sheet-like insulating layer 5 on a wafer rear face, an insulating layer 5 and a glue line 6 may 
be formed in the rear face of a wafer by sticking the sheet-like glue line 6 from on the further. 
[0059] As for an insulating layer 5 and a glue line 6, it is desirable to form thickness using the ingredient 
of the gestalt of the shape of a uniform sheet. Thereby, the uniform insulating layer 5 and uniform glue 
line 6 of thickness can be easily formed in the rear face of a wafer 9. 

[0060] As an insulating layer 5, it excels in thermal resistance and resin with little 100 degrees C - 200 
degrees C plastic deformation is used suitably. As for an insulating layer 5, specifically, it is desirable 
that it is resin of a polyimide system. 

[0061] When plastic deformation uses large resin in an elevated temperature, it may become impossible 
for an insulating layer 5 to deform plastically and to secure the insulation of a semiconductor device in 
the bottom of a high temperature service. On the other hand, since it can prevent that an insulating 
layer 5 deforms into the bottom of a high temperature service by using the resin which is excellent in 
thermal resistance, the insulation of the semiconductor device under a high temperature service is 
securable. 

[0062] Although the thickness of an insulating layer 5 is not limited especially, when thin shape-ization 
of the semiconductor device (package) which comes to carry out the laminating of two or more 
semiconductor chips etc. is taken into consideration that what is necessary is just what insulation is 
secured and can be stuck on a wafer rear face, it is desirable that it is within the limits of 15 
micrometers or more 30 micrometers or less. A semiconductor device can be thin-shape-ized, securing 
the insulation of a semiconductor device by considering as above-mentioned [ the thickness of an 
insulating layer 5 ] within the limits. 

[0063] Moreover, the thermosetting resin which fuses from a solid-state to a liquid with heating, and is 
hardened after that as a glue line 6 is desirable, and an epoxy resin is desirable also especially in it. 
There is also the object which closes and protects the 2nd bonding wire 4 connected to the electrode 
terminal 21 of the 2nd semiconductor chip 2 other than pasting up semiconductor chips in a glue line 6. 
As for thickness A (refer to drawing 7 ) of this to the glue line 6, it is desirable that it is more than 
height B (refer to drawing 7 ) from the 2nd semiconductor chip 2 of the 2nd bonding wire 4. 
[0064] After forming an insulating layer 5 and a glue line 6 in the rear face of a wafer 9, how to use the 
dicing blade 1-1 and- start ta the piece of an individual as a, semiconductor-chip is^ explained using drawing ..... 
6 . As shown in this drawing, the wafer 9 with which the insulating layer 5 and the glue line 6 were 
formed is carried on the firmly attached seat 12 for cutting, and it starts to a semiconductor chip by 
cutting using the dicing blade 11. Thereby, an insulating layer 5, a glue line 6, and a wafer 9 can be cut at 
once, and it can separate into a semiconductor chip. That is, in case a wafer 9 is cut using the dicing 
blade 11, it can consider as the semiconductor chip with which the insulating layer 5 and glue line 6 of 
the same size as the chip size of a semiconductor chip were formed by cutting simultaneously an 
insulating layer 5 and a glue line 6. 

[0065] By manufacturing a semiconductor chip using the approach mentioned above, it becomes 
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possible to perform very easily control of the adhesion field of the glue line of a semiconductor chip, the 
amount of adhesives, and its thickness as compared with the approach of applying adhesives and 

forming a glue. line..,,.. ....>..-..: ^ > - — •• - — - - .- . <• ■ ........ 

[0066] The approach of carrying out the laminating of the semiconductor chip obtained as mentioned 
above on a substrate, i.e., the production approach of a package, is explained below using drawing 7 . As 
shown in this drawing, the 2nd semiconductor chip 2 is first carried in a substrate 7 using adhesives. 
That is, the 2nd semiconductor chip 2 will be carried in a substrate 7 through the adhesives layer 8 
formed by the above-mentioned adhesives. 

[0067] Although the organic substrate produced as the above-mentioned substrate 7 by the leadframe 
which has a wire bond terminal, polyimide, bismaleimide triazine resin, etc., for example can be used, it is 
not limited to these but the substrate of arbitration can be used. As adhesives which form the above- 
mentioned adhesives layer 8, liquefied adhesives, sheet-like adhesives, etc. can be used, for example. 
Moreover, the class will not be asked if the above-mentioned adhesives can paste up all the fields and 
substrate 7 of the 1 st semiconductor chip 1 on homogeneity. 

[0068] After carrying the 2nd semiconductor chip 2 in a substrate 7, the wire-bonding terminal section 
of a substrate 7 and the electrode terminal 21 of the 2nd semiconductor chip 2 are electrically 
connected by the 2nd bonding wire 4. 

[0069] Then, the 1st semiconductor chip 1 is pasted up on the 2nd semiconductor chip 2 carried in the 
substrate 7. The above-mentioned adhesion is performed by [ as covering with a glue line 6 the part to 
which the 2nd bonding wire 4 on the electrode terminal 21 prepared in the 2nd semiconductor chip 2 is 
connected ]. 

[0070] In case the above-mentioned adhesion is performed, it is desirable to heat a substrate 7, the 2nd 
semiconductor chip 2, and the 2nd bonding wire 4, and to make it the temperature from which softening 
and melting of the EPOSHIKl resin which constitutes the glue line 6 formed in the rear face of the 1st 
semiconductor chip 1 begin. For example, when the temperature from which softening and melting of the 
epoxy resin which constitutes the above-mentioned glue line 6 begin is 100 degrees C, a substrate 7, 
the 2nd semiconductor chip 2, and the 2nd bonding wire 4 are heated, and it may be 100 degrees C. 
Since the glue line 6 formed in the rear face of the 1st semiconductor chip 1 softens by this in case the 
1st semiconductor chip 1 and the 2nd semiconductor chip 2 are pasted up, it becomes possible to paste 
both up, without harming the 2nd bonding wire 4. 

[0071] Then, after stiffening thoroughly the thermosetting resin which constitutes a glue line 6, the 1st 
bonding wire 3 (refer to drawing 1 ) is used, and the wire-bonding terminal section of a substrate 7 and 
the electrode terminal 21 on the 1st semiconductor chip 1 are connected electrically. 
[0072] As the 1st bonding wire 3 and the 2nd bonding wire 4 are shown in drawing 8 , contacting the 
periphery section of the 1st semiconductor chip 1 and the 2nd semiconductor chip 2 is also considered, 
respectively. For this reason, as shown in drawing 9 , it is desirable that coating resin (insulating resin 
layer) 13 is formed in the field in which the electrode terminal 21 of the 1st semiconductor chip 1 and 
the 2nd semiconductor chip 2 is formed. Coating resin 13 is for preventing that a semiconductor chip 
and a bonding wire contact, for example, insulating resin, such as polyimide, is used. 
[0073] After carrying out the laminating of the semiconductor chip on a substrate as mentioned above, 
• CSP can be obtained. by forming the terminal 16 for- external connection which consists of closure resin . ; 
1 5 shown in drawing 4 , and a pewter ball. 

[0074] When the laminating of the semiconductor chip is carried out on a substrate, a bonding wire and 
a semiconductor chip may be closed by potting which used liquefied resin (resin). 

[0075] As an approach (the wire-bonding method) of connecting the electrode terminal 21 prepared in 
the 2nd semiconductor chip 2, and the 2nd bonding wire 4, after forming a bump in an electrode terminal 
21, it is effective in thin-shape-izing of a semiconductor device to perform the reverse wire-bonding 
method. Since thickness A (refer to drawing 7 ) of a glue line 6 can be made thin by this, it is effective 
in especially thin-shape-izing of the semiconductor device which comes to carry out the laminating of 
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many semiconductor chips. 

[0076] As mentioned above, as for thickness A of a glue line 6, it is desirable that it is smaller than 
height B (refer to drawing. 7 ) from the 2nd semiconductor chip 2 of the 2nd bonding wire 4.The height., 
of a bump required in order to make the above-mentioned connection by the reverse wire-bonding 
method can be made smaller than height B (refer to drawing 7 ) from the field of the 2nd semiconductor 
chip 2 in which the electrode terminal 21 of the 2nd bonding wire 4 connected by the forward wire- 
bonding method was formed. For this reason, a bump 23 (refer to drawing 7 ) can be formed in an 
electrode terminal 21, and thickness of a glue line 6 can be made thin by performing the reverse wire- 
bonding method. 

[0077] For example, when the above-mentioned bump is formed so that the height may be set to 40 
micrometers, and thickness of 25 micrometers and a glue line 6 is set to 50 micrometers for the 
thickness of the insulating layer 5 of the 1st semiconductor chip 1, the thickness of the chip laminating 
part which consists of an insulating layer 5 and a glue line 6 is 75 micrometers. On the other hand, since 
it is difficult to make small the height from the field of the semiconductor chip to which this bonding wire 
of a bonding wire was connected when the forward wire-bonding method is adopted, the thickness of 
the above-mentioned chip laminating part is set to about about 130-160 micrometers. 
[0078] That is, since the above-mentioned chip laminating part can be made thin by using the reverse 
wire-bonding method as an approach of connecting an electrode terminal .21 and the 2nd bonding wire 4, 
it is advantageous to thin-shape-izing of the many lamination and semiconductor device of a 
semiconductor chip. Therefore, it is thinner than the conventional thing and it becomes possible to 
realize the laminating of the reliable semiconductor chip with which insulation etc. was secured. 
[0079] In addition, after the reverse wire-bonding method connects a substrate and a bonding wire, it 
means the approach of connecting a semiconductor chip and a bonding wire, and calls the approach of 
connecting in order of the reverse the forward wire-bonding method. When performing the reverse wire- 
bonding method, a golden bump is formed on the electrode terminal prepared in the semiconductor chip, 
connection between a bonding wire and a substrate is made first, and connection with the above- 
mentioned bonding wire and the above-mentioned golden bump is made after that. 
[0080] The chip size of the semiconductor chip with which, as for the semiconductor device of the 
gestalt of this operation, the laminating of the insulation of a semiconductor chip and a bonding wire is 
carried out by the insulating layer from fully being secured is not restrained. For this reason, as shown in 
drawing 10 , the substrate 7 of the 6th semiconductor chip 32 is possible also for carrying out the 
laminating of the 5th semiconductor chip 31 with a larger chip size than the 6th semiconductor chip 32 
to the field of an opposite hand. 

[0081] It can also be combined since the semiconductor device of the gestalt of this operation can carry 
out the laminating of the semiconductor chip to the part to which the bonding wire of the electrode 
terminal prepared in the semiconductor chip was connected, for example, so that it may become the 
arrangement (layout) which shows two or more semiconductor chips by which a laminating is carried out 
to drawing 11 or drawing 12 . There is an advantage that the wire length of the 2nd bonding wire 4 who 
connects the 6th semiconductor chip 32 and a substrate 7 (refer to drawing 10 ) becomes short, by 
considering as the arrangement shown in this drawing rather than it carries out the laminating of the 6th 

semiconductor chip 32 on the 5th semiconductor chip-.31-.«». - - 

[0082] As especially shown in drawing 1 1 , the space between the 5th semiconductor chip 31 and a 
substrate 7 can be effectively used by pasting up the 5th bigger semiconductor chip 31 than the 6th 
semiconductor chip 32 on the 6th semiconductor chip 32 carried in the substrate 7 (R> drawing 10 0 
re f erence ) so that the 2nd bonding wire 4 may be located between the 5th semiconductor chip 31 and a 
substrate 7. For this reason, a semiconductor device can be miniaturized further. 
[0083] Moreover, as shown in drawing 12 , the space between the 7th semiconductor chip 41 and a 
substrate 7 can be effectively used for the 8th semiconductor chip 42 carried in the substrate 7 (R> 
drawing 10 0 reference) in the 8th semiconductor chip 42 by pasting up the 7th semiconductor chip 41 
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with which chip sizes differ so that a part of 2nd bonding wire 4 may be located between the 7th 
semiconductor chip 41 and a substrate 7. Thereby, a semiconductor device can be miniaturized. 
[0084] As mentioned above, -the semiconductor device, of . the gestalt of this operation can carry out the . 
laminating of two or more semiconductor chips of the same chip size, for example, without preparing 
constraint in the chip size of the semiconductor chip by which a laminating is carried out. For this 
reason, it is more thin and the semiconductor device which was more excellent in dependability and 
which has a laminated structure can be offered. 

[0085] In the semiconductor device to which the laminating of two or more semiconductor chips with 
which the semiconductor device of this invention had two or more electrode terminals at each principal 
plane top was carried out on the substrate, and the electrode terminal and the substrate were 
electrically connected by the bonding wire It is the order of the semiconductor chip of a lower layer chip, 
the resin of a glue line, the resin layer of an insulating layer, and the upper layer between the lower layer 
semiconductor chip of the semiconductor chip of the upper and lower sides of the location of arbitration, 
and the upper semiconductor chip. On [ some ] the electrode terminal connected by the bonding wire of 
a lower layer semiconductor chip at least, it may be constituted as the 1st semiconductor device which 
has the configuration which the upper semiconductor chip has pasted up. 

[0086] The bonding wire to which the bump is formed in the electrode terminal of a lower layer 
semiconductor chip, and the 1st semiconductor device of the above connects lower layer 
semiconductor chip and substrate may be constituted as what is the wire connected by the reverse 
wire-bonding method. 

[0087] The semiconductor chip and bonding wire by which the 1st semiconductor device of the above 
was connected to the whole surface of a substrate may be closed by resin, and may be constituted as 
that in which the external connection terminal is formed at the reverse side side of a substrate. 
[0088] An insulating layer is polyimide system resin and, as for the 1st semiconductor device of the 
above, the glue line may be constituted as what is epoxy system resin. 

[0089] The 1st semiconductor device of the above may be constituted as that whose insulating layer 
thickness is within the limits of 15 micrometers or more 30 micrometers or less. 

[0090] An electrode terminal area to the principal plane top of the semiconductor chip with which the 
1st semiconductor device of the above is located in a lower layer, especially the chip edge may be 
constituted as what is covered with insulating resin. 

[0091] The electrode terminal area of the semiconductor chip with which the 1st semiconductor device 
of the above is arranged at a Jower layer may be constituted as what is covered with the insulating resin 
by which opening is carried out. 

[0092] The manufacture approach of the semiconductor device of this invention may be constituted in 
the wafer condition before a semiconductor chip is divided as what has the process which sticks an 
insulating resin layer side on a wafer rear face, and divides into a semiconductor chip the sheet which 
becomes a wafer rear face from two-layer [ of an insulating resin layer and an adhesive resin layer ] by 
dicing, and the process which paste up the semiconductor chip by which division was carried out 
[ above-mentioned ] on the semiconductor chip connected to the substrate and the electric target by 
the bonding wire. 

[0093] In the wafer condition before a semiconductor-chip is divided, the manufacture approach of -the 
semiconductor device of this invention may stick an insulating sheet-like resin layer on a wafer rear 
face, and may have the process which sticks an adhesive sheet-like resin layer continuously and is 
divided into a semiconductor chip by dicing, and the process which pastes up the semiconductor chip by 
which division was carried out [ above-mentioned ] on the semiconductor chip connected to the 
substrate and the electric target by the bonding wire. 
[0094] 

[Effect of the Invention] The semiconductor device of this invention is the configuration that the 
insulating layer is formed between the semiconductor chips by which the laminating is carried out as 
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mentioned above to this bonding wire and bonding wire side of the semiconductor chip to which this 
bonding wire is connected. 

[0095] So, when the semiconductor device which carried x>ut the. laminating of two or more 
semiconductor chips is thin-shape-ized for example, and the dimension is made small, it can prevent a 
bonding wire and a semiconductor chip contacting. The effectiveness that the semiconductor device 
which comes by this to carry out the laminating of two or more reliable semiconductor chips with which 
insulation was secured can be offered is done so. 

[0096] As for the semiconductor device of this invention, it is desirable that the above-mentioned 
insulating layer is polyimide system resin as mentioned above. 

[0097] By choosing and using polyimide system resin with little hot plastic deformation, the 
effectiveness that the insulation of the semiconductor device under a high temperature service can be 
made more reliable is done so. 

[0098] As for the above-mentioned insulating layer thickness, it is [ the semiconductor device of this 
invention ] desirable that it is within the limits of 15 micrometers or more 30 micrometers or less as 
mentioned above. 

[0099] Thereby, the effectiveness that the semiconductor device which comes to carry out the 
laminating of the semiconductor chip on a substrate can be thin-shape-ized is done so, securing 
insulation. 

[0100] The bump is formed in the above-mentioned electrode terminal as mentioned above, and, as for 
the semiconductor device of this invention, as for the above-mentioned bonding wire, connecting using 
the reverse wire-bonding method is desirable. 

[0101] A bump is formed in the above-mentioned electrode terminal, and making small distance between 
the above-mentioned semiconductor chips and the above-mentioned connection can be made more 
reliable by connecting this electrode terminal and the above-mentioned substrate using the reverse 
wire-bonding method. This thin-shape-izing easily the semiconductor device which comes to carry out 
the laminating of two or more semiconductor chips, and the effectiveness that the dependability can be 
raised are done so. 

[0102] As for the semiconductor device of this invention, it is desirable that the external terminal is 
formed in the field where the semiconductor chip and the above-mentioned bonding wire of the above- 
mentioned plurality by which the laminating was carried out to the above-mentioned substrate are 
closed with closure resin as mentioned above, and the laminating of two or more above-mentioned 
semiconductor chips of the above-mentioned substrate was carried out, and the field of an opposite 
hand. 

[0103] The effectiveness that the semiconductor device protected by this by the closure resin which 
can connect a semiconductor device and the exterior electrically can be offered is done so. 
[0104] As for the semiconductor device of this invention, it is desirable that the glue line is formed 
between [ above-mentioned / two or more ] semiconductor chips as mentioned above. 
[0105] The effectiveness that two or more above-mentioned semiconductor chips can be pasted up 
using the above-mentioned glue line, and the laminating of the semiconductor chip can be carried out 
easily by this is done so. 

[0106] As for the above-mentioned gJue line, it is [the semiconductor, device of this invention J r 
desirable to be formed between the above-mentioned insulating layer and the above-mentioned 
semiconductor chip by the side of the above-mentioned substrate as mentioned above. 
[0107] This does so the effectiveness that the above-mentioned bonding wire can be protected by the 
above-mentioned glue line. 

[0108] As for the above-mentioned glue line, being formed with epoxy system resin is [ the 
semiconductor device of this invention ] desirable as mentioned above. 

[0109] Epoxy system resin does so the effectiveness that it can harden after fusing into a liquid from a 
solid-state with heating, and pasting up a semiconductor chip, since it is the thermosetting resin which 
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carries out postcure, and the above-mentioned bonding wire can be protected. 

[01 1 0] As for the thickness of the above-mentioned glue line, it is [ the semiconductor device of this 
invention ] desirable that this bonding.wire of the above-mentioned bonding wire islarger.than the 
height from the field of the above-mentioned semiconductor chip connected through the above- 
mentioned electrode terminal as mentioned above. 

[011 1] Thereby, it can prevent the above-mentioned bonding wire and the above-mentioned insulating 
layer contacting. Therefore, the effectiveness that breakage on the above-mentioned bonding wire by 
contact to the above-mentioned semiconductor chip can be prevented certainly is done so. 
[01 1 2] As for the semiconductor device of this invention, it is desirable that the insulating resin layer is 
formed in the field except this electrode terminal of the field in which the electrode terminal of the 
above-mentioned semiconductor chip is prepared as mentioned above. 

[0113] This does so the effectiveness that contact to the above-mentioned bonding wire and the 
above-mentioned semiconductor chip can be prevented. 

[0114] The sheet attachment process of sticking the manufacture approach of the semiconductor 
device of this invention on the wafer before a semiconductor chip is divided in the sheet which consists 
of an insulating layer and a glue line as mentioned above so that the insulating-layer side of this sheet 
may touch this wafer, By the division process which divides into a semiconductor chip the wafer with 
which the above-mentioned sheet was stuck by dicing, and the above-mentioned glue line It is a 
configuration including the adhesion process which pastes up the semiconductor chip with which this 
glue line was stuck on the semiconductor chip connected to the substrate and the electric target by the 
bonding wire. 

[0115] The sheet attachment process of sticking the manufacture approach of the semiconductor 
device of this invention on the wafer before a semiconductor chip is divided in the sheet which consists 
of an insulating layer and a glue line as mentioned above so that the insulating-layer side of this sheet 
may touch this wafer, By the division process which divides into a semiconductor chip the wafer with 
which the above-mentioned sheet was stuck by dicing, and the above-mentioned glue line It is a 
configuration including the adhesion process which pastes up the semiconductor chip with which this 
glue line was stuck on the semiconductor chip connected to the substrate and the electric target by the 
bonding wire. 

[0116] So, in the division process divided into a semiconductor chip, the insulating layer and glue line of 
the same size as the chip size of a semiconductor chip can be formed by cutting down an insulating 
layer and a glue line, and a semiconductor chip at a time. For this reason, it becomes possible to 
perform very easily control of the adhesion field of a glue line, the amount ofadhesion, and glue line 
thickness, and the effectiveness that the semiconductor device of this invention can be manufactured 
easily and certainly is done so. 

[Translation done.] 
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JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



- 15 - 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device in which the gestalt of 1 operation of 
this invention is shown. 

[Drawing 2] The bonding wire which shows the gestalt of other operations of this invention is the 
sectional view of the semiconductor device connected using the forward wire-bonding method. 
[Drawing 3] It is the sectional view of the semiconductor device which comes to carry out the laminating 
of the four semiconductor chips of this invention in which the gestalt of other operations is shown 
further. 

[Drawing 4] It is the sectional view of the semiconductor device which it comes to close with the 
closure resin in which the gestalt of other operations of this invention is shown. 
[Drawing 5] It is a perspective view explaining the sheet attachment process in the manufacture 
approach of the semiconductor device of this invention. 

[Drawing 6] It is a sectional view explaining the division process in the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 7] It is a sectional view explaining the adhesion process in the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 8] It is the sectional view of the semiconductor device in which the gestalt of other operations 
of this invention is shown. 

[Drawing 9] It is the sectional view of the semiconductor device with which the insulating resin layer is 
formed in the field except the electrode terminal of the field in which the electrode terminal of the 
semiconductor chip in which the gestalt of other operations of this invention is shown is prepared. 
[Drawing 1 0] It is a sectional view explaining the example of the combination of the semiconductor chip 
which constitutes the semiconductor device of this invention. 

[Drawing 11] It is a top view explaining the example of the combination of the semiconductor chip which 
constitutes the semiconductor device of this invention. 

[Drawing 12] It is a top view explaining other examples of the combination of the semiconductor chip 
which constitutes the semiconductor device of this invention. 

[Drawing 13] It is a sectional view explaining the conventional semiconductor device of the structure 
where the spacer was enclosed between the semiconductor chips by which a laminating is carried out. 
[Drawing 14] It is a sectional view explaining the case where the conventional semiconductor device of 
the structure where the spacer was enclosed between the semiconductor chips by which a laminating is 
carried out is thin-shapeHzed. 

[Drawing 1 5] The periphery section of a semiconductor chip is the sectional view explaining the 
conventional semiconductor device of the structure of having a level difference formed in thin meat to 
the center section. 

[Drawing 16] It is a sectional view explaining the case where the semiconductor device of the structure 
that the periphery section of the conventional semiconductor chip was formed in thin meat to the 

center section and of havinga level-difference is thin-shape-ized. ... . - - - 

[Drawing 17] It is a sectional view explaining the conventional semiconductor device of the structure 
which a glue line is made to intervene between semiconductor chips, and comes to carry out a 
laminating. 

[Drawing 18] It is a sectional view explaining the case where the conventional semiconductor device of 
the structure which a glue line is made to intervene between semiconductor chips, and comes to carry 
out a laminating is thin-shapeHzed. 
[Description of Notations] 
1 1st Semiconductor Chip 
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2 2nd Semiconductor Chip 

3 1st Bonding Wire 

4 2nd Bonding Wire - - . - 

5 Insulating Layer 

6 Glue Line 

7 Substrate 

13 Coating Resin (Insulating Resin Layer) 

15 Closure Resin 

16 Terminal for External Connection (External Terminal) 
18 3rd Semiconductor Chip 

20 4th Semiconductor Chip 

21 electrode terminals 

22 Sheet 

23 Bump 

31 5th Semiconductor Chip 

32 6th Semiconductor Chip 

41 7th Semiconductor Chip 

42 8th Semiconductor Chip 
51 9th Semiconductor Chip 



[Translation done.] 
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±E >- h *«K "9 tttt 6 nfc £ x A- « ^-f -> > ytC«t 

o y ~f \z#mt % «■« lis t . 

7^, #>5^>*7-fi'-K:«fcO»S£*&Wfctt 



(2) 

2 

m^nx^^^m^yfizmm-r^mx^k^ts 
z\kz&®.k-?z>*m#&w<D&mij&. 
imxm 1 2 ] i~io ©n-rn*> 1 eke«© 

±B»*0fc«kD, »»*RI©ft!iDf*tt6nfc¥«l#9 : - 

[fgBJ§<3S*8Bfct»9i] 
[0 0 0 1 ] 

[0 0 0 2] 

(*m&m?) tic* o, 

30 [0 0 0 3] ^iHflcSmtt^flE^y^tSKtS-grA/ 

[0 0 0 4] ¥«ftfyytIStwSil:7'ft-^ 

%m\z. mz&^iz&mznT^z^mft^yyov 

■l^-tfyrj >?2titzW>ttzmtzt>ti.^&z>\z?Z 
±E»«±»:ff«anT(r»*^*#? : y^'o^yy 

y $ nfc«»3j»« » s n^> yJkmuztztb, 

ft\zfflzt>tiB, ^ £ i» 5 BUBjo***. 

[0 0 0 5] ±BO|BIBS*ftT*fc«)»C, «I3ns 
*Iftf7^l:»2 0 0/im (0. 0 0 8-f>^) 
©X'S-lJ--j5«ltA3ftfc¥i*#£« (USP5, 29 

1, 0 6 1^ii$6#Bg) , fl»W30<i : f*«K»LT»« 

50 6-244360 , 
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3 

0-2 7 8 8 0*»4i«#RD «f*««*anTv>*. 

[0 0 0 6] 

[0007] ±E«jian**Jii#^y^oiWKx^- 

[0 0 0 8] •?f3.t>*>> 01 3 H^-Tcta ?|2¥ag 
&%iM&\Z\t, 014 I'^Tct 5 IZ. m2#>y*4 >tf 

7^t-4tli¥«#f7yi 

[0 0 0 9] il¥*#fy7 , lB. 01 3\Ztp 

-r«t^tC^--A*-A>^LTI/i-5. Tftfr^Siil****: 

*>f>f >^tCi3liT«, #>5 i i' >^»7-f -V-©M 

itm^foMmizzQ'rtfrnz. ±.m\stz£?\z, t if 

3^11 iMM*?^ ^ i «SiB i &ifta»K:«k 

-f£>&gj!>*ft£. 
[0 0 10] "3*0, U— 1 4±ICjg*Jc£tlT^ 

££#T#ftH. Lfcii^T, U/ , !-^7'ft-*>f 

ft£„ Z(Dltib, A7^-y^<n^ tJ&^BUT 

[0 0 11] El 5 i#f 7 7*(OflgWf * 



(3) 

4 

[0 0 12] ±fE¥##gMteU JS9*MM^S» 

io 016tft<k'5t:, |g2#>7 ; -('>^7-1*-\'-4 

-Mfr£fc5IHJIB*ffl#f-a. £fc, I9¥iftf 77°5 

mtfrtfiz it*>* y 7? ? v?mm%.vm< ft* t v> 

[0 0 13] ±E©&J£S#*««a^ i M*#^y:7 r i 
ISt^ftit571't-^>T^>^iLTil flt 

£mitvT&m-rz>m&\z\$, *»*8i*iisfl:t* 

££tf»ffllit£fc4£V>3IBIH£ffl*"r*. 
[0 0 14] ±j$bfcJ:-5»r» 7*7-H7'ft 

©■7^ j \ t -#>7 : ^ s.±)i>&£*)9\-®i\zmm.-? 

so £&>g#ft5. Z\(OTztt>, /•S7^r-y2:/h$<t5ui: 
BUT ft 5 t ^ O mm £ h 5 . 
[0 0 15] 01 7{c^T¥##^-;>7 f ffl5Kl;:Jg#Jf 

y 1 tJB 2 7*2 1 6«f t5»*I 6 ©US 

• *«ktf^#£3>hD-;pf *££**fflf8Tft*. era 
y yi K«#a«£i;*#©i«uffl*ffl*-r*. 

[0 0 16] ¥ m&*-y?*&MfcT&l*'&tz& 

££a«B«k:tt*2:^'5HH&JB*"f*. "Tftt)*., at 

#tt**ftiwaa:ft6ft< t*>. aisns^fy 
b fe^s **ffliui ft 5 1 v» 5 ma &mm? « . 

[0 0 17] Sfe, ¥m#&W<Ortv*—i?*:»M1£T 
so 0 1 8 \Z7jk-? <fc -5 tC, ^2#>f^ 
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5 

[0018] #fg0jte, ±e©wiH*«fft-rafc«)Kfe 

•5. 
[0019] 

«»«*J:^»3|lfJI*»6**2JI©»liBJi*llS0mtfc 

xim xicwfr v X£««ts z t a>^m 

ift-5. 

[0020] *5£w<D¥mfrmw\z. ±eowh*** 20 

[0 0 2 1] ±IS©^fiKfCj;0, sp^-r >^ r 7< 

i^fy/t * ci * tt <z t tfi-c* *. 30 
[0022] wkm<D*m#fry?immztiiz*m* 

fi^^^- y^ffil|||©EI*/hS<t4ii tf&K t "o 
[0 0 2 3] -tilT, #>x-C>^ r 7'f -^-t, 



[0 0 2 4] unJCfctK «&f@©¥##^-;/X£«Jl 
[0 0 2 5] iOcfcpC. WS±K«fc«0*MM^y 

•f — t *m#?- v x t t ft z> z t z m 

[0 0 2 6] Ufc^T, S«±(C«|gc<@©#*^^-v 

£ titrr « z t nfimm t ft 3 . 

[0 0 2 7] #5£?80>¥3l#gStt, ±Elfi*Ji*«#'J 
-f5 K*»liT**Ci:3&*»SHri. #>M3 K ft 1MB 

[0 0 2 8] *5SWO*#^ge<D±l3i^&SOjP$« 
1 5 «m£i±3 0 MmJEAT»tefflrtT**C t*«Jf S L 

0. «6^t4^««boo¥*^^->X^«HbTft^¥ 

[0 0 2 9] *%^<D¥^#:gB©±fS«@^H«A' 

[0 0 3 0] ±B©»J*JCJ:D, «BSn^»¥^{*:^>> 

TjStLT, Un-X7l't-#>f-f>^ffll^ 
Z<Dtztb. ±B*i»fy^«illlfl)B 

[0 0 3 1] ^3^0, ±B/X>^OilSI4, ±E®tttt 
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£5. fit, 'JA-X7'ft-*>f-{>i'S : £fflK 

[0032] vtztfix. mm2nz>*m&?v7tfiB. 

mmiz&Wi-?Z>Z\£tfT~%Z>tztb, £K>mm&<D&^¥ 

[0033] *&w<D*mftmmn, ±nmmzmm2 
\—t>m±.mt\z& o niis nx* a^xe* 

K=tO. m±®H§\Z&K)¥m#^v7&J:ZfX>5"'(> 

\z£K>. ®%\z¥mft%iW.tK®>tznn.mzmm-rz 
[0034] *&w<D*mft%iWte, ±am&m<D*m 

XE©«»Jl£^TXE1i&e©^#^.y7 P £ 
[0 0 3 5] #§PJ3cD¥*#IIS<Z>XE&«JIte±Ei&e 

atg i ±t 3S«{aij(D ±f >y zf t (d m k s n 

<t IBSSflOlE***? y X t <D ffl co±E# >x 4 
[0 0 3 6] #5gBJ©¥3?#Sfi©XE&*S«:x#*- 

nft-r « c: t k «t o H#a» 6 k &m t * © &sft;-r * 

[0 0 3 7] *369!©¥*<*g«©±eaE*»©JPS 

■fr-at««3 nfc^iMfrg 1 y^CBO^ y ~f 

CM D £ 5 v -J t W^ttlCct 0 ±Btf >x w > 

-Y-fimm-rz z\tzmmzm±Tz> zttfxz 



(5) 

[0 0 3 8] *58W©*»ftS«©±E**#f 1 y^ , 0 

n^o, XE*>xf t* 

[0039] *»wo**#s«»i» mmmtmmmt 
e> h & . y £ n £ tt © ^ x 

# 1 1 6 n fc £ x A - * *V > > 9 \ z «fc D ¥ #3=- 3/ f \Z 
[0 0 4 0] *%^©¥«#:ga«> 

cD9iA-l:, S->— V<nl&WLm$kfrW& 3l>\— izt£? 
*«ftS Otttt 5..nfc ^ x A- S is > ^ J: O 

^-\z&Dmmtmm.mz&m,2nT^z>¥m#3 L v-7' 

[0 0 4 1] ±E©*ftl:±D. *^^(D*«#:ggSr 

m^fr-Dmmizwtz z\iz-m*im£ts.z>. tttt>%. 

[0 0 4 2] Lfc*?oT, 
40 BZ<D^>hn-)l$:ffitbT®%\Z'l7 0Z.£tfp]m£f3. 

¥mft3 L vzf<D&fiL£tz\m<o*mfr : ?v7\zw? 

[0 0 4 3] 

mwcDrnffiomm] ^mommoy-mmzzj^xm 
so [ o o 4 4 ] m i -04 *&m<Dtem<o*m#&w 
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9 

[0 0 4 5] 2.i©f *#f y 1/Tft5#i# 
SB&HlKiST. RBlC^-T^Sl::, ##y£©J£ffi© 

*6#S5, M16« S«7, Jg*3JJf 8*3 
£tfBCM?- 2 1 £B;LTfc£fc©T&*. fc*. *H 

[0 04 6] *igffi®&£0¥t*ttg«ett&-r 

*$nT*30, S2¥«^>y7 p 2CDStR7 tR»«© 
*»JI6JCJ:0«iJI5«^UTJI!l*»ffy 
yyimsntw*. ff§ltf>^>:7 , 71'A'-3 
tt, IB 1 y -f 1 ©BBSTF 2 1ilS7i£l 

4}J^2ft#?7y2«fffiaf 2 1 il«7t*t 

fswk:*«rr*t>©T»<&. &*5. MM*? 2 is. ib 

l#^^-y7 p l43 t t^2*^5 L -y7 f 2(Da«7 i 20 

[0047] **jfi©»«©i|i*ff«its«is-rs*# 

[0 0 4 8] J£»Jf 6©JP£^\ B2#>t^ >^7-f 
t- 4 OS 2 7 ^ 2 ©tlSf 2 uwRJtsn 

T l> -5 ffi*> <=> ©S5 $ B «fc 0 t) /h 3 £ 0 2 (C 

fc#T**. TfctoS. mm 5l:i0 ¥«#SB©fe 
[0 0 4 9] 4«©s|s»#f 7 ^«i«nT«i4n 

¥#*»«»c»4, sb 7 amfrzmizm 2 y 

:/ffiS|HUcH*fi»H 5 i3«t^»S 6 *t^«ELTH4. 

ftitsttfcc. iSI5i:ii9d?>f^ > 4/ 7 -fir 

-5. so 



[0 0 5 0] *t«:f7^ail/T45^#iiS 

snicf&BJi 5 **»ri6snTv»ftt»»^k:tt. bbm 6 

[0 0 5 1] L*>U #^liS©^l§©¥»#gBte, ¥ 
[0 0 5 2] "Tfcfe5. #Sffl¥i#f7^«ILT 

&*¥##&B©tt«4*««ut3^i*sftr*;L£# 

[0 0 5 3] H4JCSjh»IMfc«tDitJl:Snfc**#» 
1 (Chip Size Package, STCSP 

*#flE«Btt, »it«8gl 5\Z&Q$t±2tlT&K). 

eta, aifi7tna5t*B«wt»«-r*fciD©^«« 

Big 1 5 £ l/Ttt, Si® {fc14»8i£ffl t><5 C <t**T£. 

[0 0 5 4] **WO**#8I*IHt4*fel:5t> 
TB 5 ~® 7 SfflVvTRSIi-r*. 

[0055] 9ct. *mw?-v7<r>wm\zim.m&&T} 
[0056] mKm*&TPte*mo>mmt* 

^ii^WSilC 7iA-OfS4i!|<t4r 

[0057] 03Lr\-omm\zmtm&&Tf&mm*:w 

«»6 2B«jt©->-h 2 2S, 9iA-9 

mVft>nz>.-tS.&* ->-h2 2ll <7xA-9©g®K: 

[0058] HBicis^Ttt, mm.ms&iiTS&mms 
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©&&H5, &*M6©-tn-* f n*«BttttT | bj:^. 

H-* Z tfcJ: 0 ->x A-OfcflBKlftWl 5 43 J;tf}g#l 

too5 9] ^«5*5 t ttx«*«6«, mzifin-u 

fc^xA— 9©Mfc£B£}gJ3&-f S££#T#5. 
[0 0 6 0] ffijftB 5 t LTtt, »Jfcttfc«ftT*S 9 . 

i o ot:~2 o ox;x<Dmfe&mtf'J>ts.^ffim&ftm\z 

[0 0 6 1] »fifc*^TS^X»jG***^»ll£J8^ 

untafu mt&&iz&nz>isttii&m^2>z\£iz£. 

[0 0 6 2] *6&J15©Js£«:, IfiflkttftSttftSn, *» 

-T-Si:, 1 5 (imK±3 0 (imKTfflill*3t S5Ct 
jWfSUH. «»Ji5 0j»^*±l3l6IBl*3t-r*;itfc 
j:tj, ¥*#£«©it6»ttfc*#Uo:3. 

[0 0 6 3] *&, &»JI6<hbTte, inJRfcJ: DHtt 

m2*mft : ?v'?2(DW.Ms&?2 i\z&mzntc%i2tf 

B (B7#ffi) «±T»*^i*«*ff*U^. 
[0 0 6 4] SxA-9©MKIfil»l5i3«ktftt»B 
6«9Al/fc1llC, ^-fS/>y^U-Kl lftJBUT* 

Kwrs. mm\z5F.-$ &o\z, mmms&ztf&mme 

3&«^$nfc^xA-9*«J»ffflH«->-M 2©±fC 
»«B5*J:tf»#«i6*t>raiSK«JWr-r*it»:J: 

5 i5j:^#H 6 «t»*anfc¥i*f y tr* n t 



(7) 

A? 

[0 0 6 5] ±SEbfc*S^ffl^T*^^^7 p ^S!jt 

[0 0 6 6] ±E©.fc3KUT»&ftfciMMt^y:/* 
io *"f> ffl ^TS 2 7 ^ 2 J IS 

Jtxoicj: o»j«snfc«5»ai« s ^itsis 7 came 
[0067] ±ess 7 1 i/Ttt, y-r-v^> 

mt> ^ 1 7 7" 1 o tffi«tsfi 7 1 51^-1: 
%>©-c*n«, twisiiiba^. 

[0 0 6 8] i 2 7 7" 2 S« « 7 l:f « 

fi#f^72©ll* : f2 1 t^2#>r^ 
■fir— 4 tc<fc 0 «»«fcS5«T *. 
[0 0 6 9] *S7fC«*Snfc*2¥5»#?- 

f§2¥S#3^:/2£i£tte.nfc®@$s^2 i.±©*2 
6tc«toat>n^<t5icuTfT5. 

[0 0 7 0] ±ESS*£fT3«Ktt, B«7. SB2¥^ 
#^-.y:/2*J:tfl82#>x-f >^9-f-V'— 4£iU*ftL/ 
T, m#»#^v:/l©*B£»JS2nfc«*J16* 
#f^T-5X#->=NSfflg©#rtfc • «fHWt*fi*«figfcUT 

x#*->«r»©utft • 1 0 otf* 

>f ^ ■\'-4£J0jRl/Tl 0 CCtLTiK. 
40 ZiniC«J:D, *lf«#f77ltl2¥»#f772 
<fc*tt#-r*ISfc. ii¥i#f77i©IiSl:M$ 
ftfc»*Ji6tf*iMM-*&«>. JB2#>7 f w >^-7-r^ 
-4*aft5ii&<fli#***'r*ci* t wi6tft 

[0071] ^©^, mmm e ^«p!t-r^^®{btt«i!g 

if?-5.i-)lU£mi¥mft?>y7l±<DnMm?2 1 
i€r^l #>^-C>^'7'f-1r-3 (B1#H) Srffl^T 

so [0 0 7 2] Il#>T-<>^7'ft-3^^2# 
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13 

n, ^ 1 f y 1 2 >y y 2 (DM 

ilk u-y-jyvrnmi 3\*. *mw?-v7tx> 

4. ><> 
[0 0 7 3] ±5£©J:-5lcUT*»ff^y^*a'«±t 
0 4£^U*:ltlt«Mil 5, *5J:tfA> 

[0 0 7 4] S«±IC¥9H*^y^^«JiU^«^tt, 
nfc#v^ >^lc«tO (WIS) ititLTfc&K 

[0075] m2*sB^y^2icis^e.n^ms^ 

C7-f-f-#>7^ >^&) iLT, tSS^2 1l:A 20 

[0 0 7 6] ±iEL.fc.fc5£, »*J16<Z)JP£A«;. !g 
2#>t^ >^>7-f ir- 4 com 2^^^ ^^2^60 
iS^B (B7#R) it)M^l^t***LK UA* 

>^feJCcfc«3ft^$nfc^2^>^>f >^«7>f 4© 

fsa? 2 H)mi-f^ntzm2^m»^yzf2(Dm^ 

©iSSB (0 7 #10 J:t)t)/h3<T4Z:i**T^4. 
Z.<Dtz*b. fISf2 1l:A>/2 3 (@7#I) £7£ 

f&LT. un-77-ft-#>f-f >if&&ftoz\t\z 

[0 0 7 7] ±f3A>X£^©iiS;*#4 0 urn 

£&*J:5IC»JSU Sgl**#^-;/:/l©«feBUl5© 
*$<&2 5Mm, &i»JI6©ff££5 0 (imtlft* 

»»Ji5£«»Ji6£a»Sfc*^v:/f»»»ffi©ff 40 
S«7 5 jimTfeS. CttKfcfLT, 7*"7— H9-f ^ 

#. ±E^?:/«Hffl5tt©ff£»4*!Jl 3 0~ 1 6 0 tim 
[0 0 7 8] ?l3.t>%. 9Mm^.2 1 tSS 2 #>5^ > 



[0 0 7 9] UA'-X7^t-*>f^>^i 

£S«£©»tt£frH, ^©SHw±f2#>x^ >^7-f 
[0 0 8 0] **«©»»©¥»#S«tt. «6i»MiCct 

©■^yXlM XteSOi&snfc^. Z\<Dtztb. BlOCi 
®Kfg6¥##^;/X3 2«t Ofc^yXlMX©*^ 

^ 5¥ift?77"3 1 zmm?%ztbvim-T?$>z>. 
[0081] *&m<DM&<D¥m#mw\t. *m*?y 
xicim£nT^5»@ss^©#>^ yyn^—ifi 
&mt<ntz.mmz¥mft?-y x^aji-rs zt&°imr 

01 iifc(4Hi'2i;^TEt (W79H fcft 
7 7"3 2$S5¥I#f*/^3 lcD±tc««-T4J;0 

7 7"3 2ts«7 miomm) t 2 

[0 0 8 2] IflC, 011 K^f «k 5 fc, S« 7 (01 

o#f&) i:Msnti^g6#iftf7^3 2tc, tg 

6ft*fy7 , 3 2±0^t^5^ft:3 1 7y3 1 

I5¥##f7 7"3 1 1««7 £©iw©£H**r» 

[0 0 8 3] Sit, 01 2ir^TJ;^ic. S«7 (0 l 

0#B8) K&fc£nT^5fg8¥3l#^-yX4 2 Jc. Jg 

8 ^7*4 2^1^7 X© Jlfc 5 SB 7 ¥g 
flsfy^l*. ^7¥l*fy7"4 1 tSfi7 <!;©ra 
fc^2^>x-f >^»M t-4CD- mifiGL&T&kolZ 

tem-tZZHZZQ. i7¥i^77*4 1fcSfi7i 
[0 0 8 4] a±©,t5IC. 
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15 

[oo8 5] *%w<D*m#8imt. ^nfti«)is± 
«jtte«jisn. tsafiistt#>f-f>^7^t 

<»®mm. ±m<D*mfc^v7<Dm-c, <i>is.<thrm 

®ffiT©-^©±fcte±B©¥*#^-yya s M*£nT 
^5«^*f t^S 1 f *#gt t LTi)S5 nt^t 

[0 0 8 6] ±IBfl 1 ¥«#gfifcL TB©****^ 
T&£fe©£LT8lj££ftT^Tt>«}:^. 

[0 0 8 7] ±IBmi¥S*gHtt, »g©-®fC«^ 

[0088] ±12^ i ¥«#he««, mrnmitx u -y s 

[0 0 8 9] ±83»l#»#S«tt, *6iBkS©^$«l 
5 /tmPii3 0 £im£jTF©ISffi[*IT;fc £>*>©£: LTl^ 

[0 0 9 0] ±!ESl¥*ftSStt, TJifcfilfr** 

m&9-y7a>3m±~ ^izmm^m^^yfmm so 

[0 0 9 1] ±fBSf§l¥*fti£Bte, TB£6BB$ft5 

[0 0 9 2] *£9i©¥«tt&B©8ft:&tttt. 
-KBiirifift&OttJBl <h&«tt©8tJ!iB© 2 B^ e>U 

[0093] *¥&m<D*m#&w<Dmi&j3m*, *m&- 

m&?y7*#>-r<( >>f r 7'(^-\z£iomtiLtm%x> 
\z8£m2ftT^z>¥mte?-y7<D±iz®m?z>xm : £ : £ » 



16 

[0 0 9 4] 

[%^©58j*] *S6W©*aH*S«», ^±©£-51;:, 

icaui s *it ir> a y © m \zmmm tmai £ 

[0 0 9 5] -etl^A, ajSflO^MMt^y:? 
[0 0 9 6] *%W<D*m#mWte. Sl±<D£o\Z. ± 

[0097] «fiK:*ttaaittsc»©^&^#u-f s k 

■5 Sim 5: #T a. 

[0 0 9 8] *fg^©¥^^S«, «±©J:3K. ± 

mmmm<Dmz\$i 5Mmei±3 0itm6tT©ieHrtT 
[0099] nnfc«fc»3. fcfcttsafiiu^. ats± 

[oioo] *mw<D*mfcmm.te. &>±.<d&o\z. ± 
>^7-ft-«UA'-x7-ft-^>T'C ytf&zm^ 

[0 10 1] iiESffiSg^lCA^TWfi&Sn. ill 

[0 10 2] *5SW©¥»flE»«fi, BU©J:3fc. ± 
f2S«Si«B£ttfc±fS1S&<@©¥»#^7 , :fc«fctf± 

[0 10 3] eft ££9, ¥#flsft«t^»i:*«»W 
[0 10 4] *58W©i| fe *#**tt. Bl±©J:3fc, ± 
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[0 10 5] £ft»C,kD. ±|5©»*JI*fflV»T±|E* 
[0 10 6] ^±©«te»t^ ± 

'ett*jitt±efeftji £±K»K{Bij©±te¥##3 : - y 7 

[0 10 7] ^ntCiO, ±fB#>5 i '('>^'7-r^-£ 

±ie»#s tc <t o ««-r 3 - 1 a*T # s t u> 5 an £ n 

[0 10 8] fiLhWcfcSk:, ± io 

fB&#n fix** -> mStflg =k 0 MfS. 2 tlT US £ t *t 

[0109] x#*->m«fj§gte, ijamz£iomftfr<E,m 

-Y -V - £ T 5 £ i: fr'T* £ & £ H 5 to £ * #T 5 . 
[0 110] £A±©J;5tc, ± 

[0 111] ^ntCctO, ±i2#>5V>^'71'-\'-i: 

[0 112] *^^©fi#gftt, a±<OJ:5l:, ± 

[0 113] Z\tHZ£ 0, ±l2#>5 i * >ifu-f^— 
[0 114] *fBWO¥*#S«0«Jfi*tett. J£Lh© 

y nsi® 1 ? «->- h ©*&«*Ji<»j 

*Hte«fct>, K»*JI©IS0tttt&n;fc*M*#? l 2/:/ io 
[0 115] *569!©¥##S«©tot2rJStt. £*±© 
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nT^%*mw?yir\z&M^%&Mj:mt*^mfo 

[0 116] ^nt$A, ¥»#^y^t»«-r*»l!lX 

o, *%w<D¥mftmmz®w,fr?m$z\zmmTzz\t 

[0ffi©IBS¥ftifc91] 

[0 1 ] **W©-£!fi©»»**-r**#£«©Wnii 
0T&-5. 

[ei 2] ^m<Di&<Dmm<Dmm^r^>5 £ ^ >?v 

[13] *«W©S6Kte©£i£©»IBfc*-r4fl(D* 

[0 4] *58i«©flfi©^Jfi©»J8S*Ti*Jh»IBfcj:0 
it±LT&S¥^#g«©»r®0T-£>S. 
[0 5] *KH©¥*#8«©«ii:£iSfcistt*S'-h 

[0 6] #5£91©¥*#ge©©ig#felC:mt5#fJX 

e kwt 5 m ® it « £ . 

[0 7] *56W©#*#S«©«i6*SlC*»t-6**I 

[0 8] *|891©te©^i6©»ig£^-W*#gB©»r 
D50-C&5. 

[0 9] *f6W©ffi©m6©JgSI*«-r*#*^y^'© 
[010] #5BW©¥*#£«S«J**S*i*#* L v'7 

[011] *&w<D*mftmmzmj&.-?z>*mft : ?y7 

[012] #»«©¥*#£«£*£**¥*<*:?■*:/ 
[013] MSftS^ilftfyyoilICX^-t-jJJ 

[01 4] »ISti5¥«#f77"©f B 1t:x^-D-^ 

[01 5] *j»flc^yy©ffl*«*«+*»{C**UT»* 

[016] fE*<o^s»#^yy©jsi»«*««fjfeajc>tL 
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